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1. General Procedures S2 2. Materials S2 3. Instrumentation S2 4. Compound Preparation: Fermentation S3-S6 5. Compound Preparation: Chemical Synthesis S7-S14 6. Cytotoxicity Assay S14-S17 7. F O F 1 -ATPase Inhibition Assay S16-S17 8. Imaging Experiments S17-S18 9. Copy of 1 H, 13 C NMR and 2D Spectra S20-26 10. References and footnotes S27 S2 1. General Procedure: All non-aqueous reactions were performed in flame-dried or oven dried round-bottomed flasks under an atmosphere of argon. Stainless steel syringes or cannula were used to transfer air-and moisture-sensitive liquids. Reaction temperatures were controlled using a thermocouple thermometer and analog hotplate stirrer. Reactions were conducted at room temperature (rt, approximately 23 °C) unless otherwise noted. Flash column chromatography was conducted using silica gel 230-400 mesh. Analytical thin-layer chromatography (TLC) was performed on E. Merck silica gel 60 F254 plates and visualized using UV, and potassium permanganate stain. Yields were reported as isolated, spectroscopically pure compounds.
Materials:
Solvents were obtained from either an MBraun MB-SPS solvent system or freshly distilled (tetrahydrofuran was distilled from sodium-benzophenone; toluene was distilled from calcium hydride and used immediately; dimethyl sulfoxide was distilled from calcium hydride and stored over 4 Å molecular sieves). Commercial reagents were used as received. The molarity of n-butyllithium solutions was determined by titration using diphenylacetic acid as an indicator (average of three determinations).
Instrumentation:
Semi-preparative reverse phase HPLC was conducted on a Waters HPLC system using a Phenomenex Luna 5 μm C18(2) 100A Axia 250 x 10.00 mm column or preparative reverse phase HPLC (Gilson) using a Phenomenex Luna column (100 Å, 50 x 21.20 mm, 5 μm C18) with UV/Vis detection. Infrared spectra were obtained as thin films on NaCl plates using a Thermo Electron IR100 series instrument and are reported in terms of frequency of absorption (cm -1 ). 1 H NMR spectra were recorded on Bruker 400, 500, or 600 MHz and washed with 1 N HCl (5 mL). The aqueous layer was extracted with EtOAc (2 x 10 mL).
Azido Apoptolidin H (14)
The combined organic extracts were washed with NaHCO 3 (1x 5mL) and brine (1 x 5 mL) and dried (Na 2 SO 4 ) and concentrated in vacuo. The resulting residue was dissolved in 1. 
